Bilirubin inhibits tumor cell growth via activation of ERK.
Bilirubin for decades was considered a potentially toxic waste product of heme degradation until the discovery that it is a potent antioxidant. Accumulating data from observations in humans and experimental studies indicate that the bile pigment may be protective against certain diseases. Based on our own observations that bilirubin induces cell cycle arrest in abnormally proliferating vascular smooth muscle cells and clinical observations describing a lesser incidence of cancer in healthy individuals with high normal or slightly elevated serum bilirubin levels, we hypothesized that bilirubin might suppress tumor cell proliferation in vitro and in vivo. As possible effectors we analyzed key proteins that are involved in cell cycle progression and apoptosis. In vivo, tumor growth was assessed in BALB/c nude mice bearing HRT-18 colon cancer xenografts that were treated with bilirubin. In vitro, we investigated the effect of bilirubin on various cell lines and the signaling pathways involved in bilirubin action on tumor cell proliferation in HRT-18 cells using western blots. Bilirubin potently inhibited tumor cell proliferation in vivo and acted cytostatic and pro-apoptotic in vitro. The signaling cascades responsible for this action involved induction of p53, p27, hypophosphorylation of the retinoblastoma tumor suppressor protein as well as caspase activation. These effects were dependent on ERK 1/2. Our study demonstrates that bilirubin may play a role in the defense against cancer by interfering with pro-cancerogenic signaling pathways.